This report describes a 33-year-old primigravid woman with spinal muscular atrophy Type III (Kugelberg-Welander syndrome). Elective caesarean section was performed at 38 weeks gestation under spinal anaesthesia. The implications of spinal muscular atrophy for anaesthesia for caesarean section are described.
CASE HISTORY
A 33-year-old primigravida with spinal muscular atrophy presented for elective caesarean section. She had suffered from progressive muscular weakness since infancy and was formally diagnosed with spinal muscular atrophy Type III (Kugelberg-Welander syndrome) following a muscle biopsy at two years of age. She had been wheelchair bound from the age of 11 years.
Her previous surgery included thoracic intervertebral fusion for severe kyphoscoliosis at age 11 and surgery for bilateral femoral fractures following falls at the age of 26. She had not required ventilatory support following any previous surgery, however her muscle weakness was progressive and she was now completely unable to weightbear. She had not experienced any deterioration in her muscle strength or respiratory state during the pregnancy.
On physical examination she had generalized wasting of both upper and lower limbs, with power 1/5 or less. Deep tendon reflexes were absent. There were no bulbar signs or sensory changes. She had severe kyphoscoliosis and a right thoracotomy scar. Her airway was classified as Mallampati class 1 but she had very limited neck movement.
Respiratory The obstetric plan was to induce labour at 38 weeks gestation. She was reviewed during her pregnancy by a team that included physicians and anaesthetists. An obstetric assessment at 38 weeks gestation concluded that she was unsuitable for induction of labour, so she was booked for elective caesarean section.
The planned anaesthetic technique was combined spinal epidural anaesthesia. Due to her distorted anatomy it was difficult to identify intervertebral spaces and vertebral levels. It proved impossible to site an epidural needle. A spinal block at a presumed level of L2/3 was performed with difficulty using a 27 g Whitacre pencil-point needle directed towards the convexity of the scoliosis. Hyperbaric bupivacaine 7.5 mg and fentanyl 15 µg were injected via the spinal needle. By positioning of the patient slightly headdown and with 15 degrees lateral tilt, a sensory block to T4 was established. The patient was uncomfortable lying supine, with a subjective feeling of dyspnoea. Nevertheless she tolerated the procedure well, maintaining arterial haemoglobin oxygen saturation of 100% while receiving supplemental oxygen via a Hudson mask. Surgery was uneventful and a healthy female infant was delivered.
DISCUSSION
The spinal muscular atrophies are a group of inherited neurodegenerative disorders affecting anterior horn cells 1 . They are characterized by progressive skeletal muscle weakness due to degeneration of lower motor neurons. Inheritance is most commonly by an autosomal recessive gene. These syndromes represent the second most common autosomal recessive inherited disorder, after cystic fibrosis 2 .
The condition is divided into three major groups on the basis of severity and age of onset 3 . The most severe, Type I spinal muscular atrophy or Werdnig-Hoffman disease, is usually associated with death in infancy. Type III or Kugelberg-Welander disease is usually chronic. Onset is between 3 and 15 years. This condition is associated with survival into adulthood and represents the syndrome most likely to be encountered in women of childbearing years. The clinical syndrome is characterized by progressive skeletal muscle weakness, the proximal muscles being affected more than distal. Confinement to a wheelchair is common by the age of 35 4 . Type II spinal muscular atrophy represents an intermediate form of the disease with clinical features worse than Type III but more benign than Type I.
There are few reports in the anaesthetic literature of regional anaesthesia for caesarean section for patients with spinal muscular atrophy. Harris and Moaz reported on two wheelchair-bound sisters who both underwent caesarean section under spinal anaesthesia within a few weeks of each other 5 . One of the sisters had underlying kyphoscoliosis but no reported back surgery. In both cases standard subarachnoid anaesthesia was uneventful. Weston reported a case of epidural analgesia for labour in a patient with SMA and vocal cord paralysis 6 . This patient was not wheelchair-bound and did not have a history of severe kyphoscoliosis or previous back surgery. She was successfully managed for labour analgesia with an epidural technique. Weston advocated the use of a slowly titrated epidural block for anaesthesia in the event of caesarean section 6 .
Our patient presented several anaesthetic challenges. She expressed a strong desire to remain awake during the surgery, but a regional anaesthetic was likely to be difficult due to her scoliosis. The dose requirements for spinal anaesthesia were difficult to predict. A high block was undesirable in this patient who had underlying restrictive lung disease and a potentially difficult airway. A titrated epidural technique may not have provided satisfactory analgesia, due to her distorted anatomy and previous back surgery preventing adequate spread of local anaesthetic solution. Our plan was to use combined spinal epidural anaesthesia, using the lowest dose of local anaesthetic likely to give an adequate block, with provision for additional doses if necessary using the epidural. An alternative technique may have been continuous spinal anaesthesia using a standard 20 gauge epidural catheter or a spinal microcatheter, such as the catheter-over-needle approach. Adequate spread of local anaesthetic solution appears more likely following intrathecal, rather than epidural, administration in patients with previous back surgery. Spinal catheter anaesthesia has the advantages of ease of titration and reliability 7 . However spinal microcatheter sets were unavailable to us at the time of this patient's admission and it did not prove possible to place an epidural catheter. The spinal needle was easier to insert, and had a low dose of 7.5 mg of "heavy" bupivacaine not reached an adequate sensory level, a general anaesthetic was planned.
General anaesthesia presented other potential problems. Patients with spinal muscular atrophy have lower motor neuron neuropathies. A proliferation of extra-junctional receptors on the skeletal muscle membrane can cause a massive hyperkalaemic response following the administration of suxamethonium 8 . These patients are also sensitive to the use of non-depolarizing muscle relaxants because of their underlying muscle weakness. In combination with underlying restrictive lung disease, this increases the chance of postoperative ventilation. Habib reported the case of a spinal muscular atrophy patient with severe restrictive lung disease who required a general anaesthetic for caesarean section 9 . Use of a propofol/alfentanil technique provided good intubating conditions and avoided the need for postoperative ventilation.
Muscle weakness may also increase during pregnancy. Rudnik-Schoneborn 2 describes the outcome of pregnancy and its influence on muscle weakness in twelve patients with spinal muscular atrophy. Eight of twelve of these patients experienced exacerbation of muscle weakness following the second trimester. Five reported a permanent exacerbation of their spinal muscular atrophy after pregnancy.
Our patient had severely restricted neck movement and it might have proved difficult to intubate her trachea using conventional means. If general anaesthesia had proved necessary, a fibreoptic intubation was planned. Litman and Voisine describe a similar case of a patient with spinal muscular atrophy with severe restrictive lung disease and predicted difficult intubation that was managed with fibreoptic intubation and postoperative ventilation 10 .
In summary, parturients with spinal muscular atrophy present several problems for the anaesthetist. General anaesthesia is complicated by underlying restrictive lung disease, sensitivity to nondepolarizing muscle relaxants, potential for hyperkalaemia with suxamethonium and increased likelihood of difficult intubation. Regional anaesthesia can be technically difficult. Epidural anaesthesia may fail due to inadequate spread of local anaesthetic, particularly if there has been corrective back surgery. Dose requirements for spinal anaesthesia are difficult to predict, increasing the risk of either a failed or high block. A combined spinal epidural or continuous spinal technique may allow the block height to be titrated more carefully and could be considered ideal. These patients should be seen in a multidisciplinary setting with early referral to anaesthetists. Respiratory function tests should be repeated after the second trimester, as poor muscle strength may continue to deteriorate during pregnancy. Anaesthetic plans for labour and delivery should be made, including contingencies for failed regional techniques and requirement for postoperative ventilation.
